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l.D ])EfINTTIC;J 

This Design Ob JGctivG covers thG- SGt of projects requirGd 
to ciQfjinn cind ir.iplc^i.i('nt a Suftwarc IJriters Language -CSUL]* 
and dnvGlop and prcviQ.e training in the language and its 
use. The projects loill produce a language specif icationn 
a con^.pilcr having t!'^:G capability to generatG code for three 
distinct targat njachinesn and modifications to a PASCAL 
compiler for the CDC bDQD to permit it to process a 
compatible subset of the SUL language. 

The modified PASCAL compiler will be called ISUL for 
Interim SUL and will be scrapped as soon as the SUL 
compiler becomes operational. 

The training material and courses will be developed and 
made available to C}/EI for continued offering. 

a.D REFERENCES 

- 5.1 Planning References 

•/ 1. "Concepts and Organizational Plans for the Joint 

Design and Implementation Control of an Integrated 
Family of Computer Systems^n a controlled distribu- 
tion confidential report to the NCR-CDC Steering 
Committee-i Revision dated August ImnTS. 

S. Software Writer's Language Task Group Final Report 
' ■ dated April ISn n73. 

3. IPL Requirements and GoalsV a document in 
preparation. 

M. flpmo: R. [1. Price to Distribution! dated 
November lin73-i Sub ject: Implementation 
Languages. 

S. Software Engineering Technical Strategy! Draft 
3n Undated by R. E. florris- 

2.2 InterdGpendent DO and DR Documents 

3j. IPL Operating System V to be produced. 

2. Software EnginGcring SystGmi to be produced. 
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T 2 c ! 1 n i c a 1 R -2 f g r g n c q s 



1. The Prograinmincj Language PASCAL -CRGvisGcl 
RGport>n N. bJirth- 



B.M Standard: 



2.M«1 NCF^;/CDC Standards for IPLV to be dGveloped. 
ThssG standards are expected to nieet the 
intent of the following CDC Standards: 

1. CDC-STD loSD.DDln Hardware and Software 
Product Support flanual Standards. 

E.* CDC-STD 1-SS.DD1-, Product Support Manual 
Format and Style Guide. 

2.M.S Industry Standards 

1. American National Standard Code for 
Information Interchangen X3. ^-l'^ba. 



3.D OBJECTIVES 

3-1 Functional Ob jectives 



1. To design and develop a language and compiler-{s> 
which will meet the need of software development 
projects for the NCR/CDC Integrated Product Line. 

2. To develop courses and materials to train exper- 
ienced high level language programmers end 
experienced assembly level language programmers 
in the SUL language and its use. This includes 
training in programming methods. 

3. The software to be developed using SUL includes 
Operating Systemn Compilers and Utility programs 
but does not include applications programs. 

^• The language and compilers will be focused to 

support the IPL development program. To the extent 
that this objective is not compromisedn the 
language and compilers will also accommodate 
current product software of either NCR or CDC 
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S. The compilers i/ill opeM^atG in tliG Software 
EngiriGGring Systera environrnent. 

b. Capability to cjenGPata cede for the CYBER-7D . 
based Soit'jare Engineering System from a subset 
of the SliJL language is required at the earliest 
possible timG. 

7. The SlilL definition will be based on the PASCAL 
language and compiler as running on the CDC-tiQDD 
in July 1^73. 

3.2 Performance Objectives 

The compilation speed objective will be to process 
no less than IDDQ source lines per minute on a 
CYBER 7D/73 or equivalent processor. 

The compilation will require no more than SDDKB to 
contain prograri and tables for compilation of an 
average size prograra- In a virtual memory environ- 
. mentn the compiler will take advantage of the VM • 
'mechanism to fit in available memory. Uhen available 
memory is less than the object limitn compilation 
speed will decrease in a non-linear fashion. 

Reliability of the compiler will be such that six months ; 
after release in heavy usei no source language construct • 
will be able to cause the compiler to abort. . By that [ 
same point in time-i the expected rate of discovery of 
unique errors in generated code due to incorrect 
operation of the compiler will be less than one in 
10- source statements. 

3.3 Compatibility Objectives 

* The language must be similar to PASCALt but changes 
required to accommodate IPL architecture or to 
improve the language as a development tool are to 
be preferred over compatibility with PASCAL- 
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Attachment A: 

In lic-u of a ProJGct Authorizationn ths following summary of costs 

is submit ;:<?d. Ir.cii vicJual pr-o jects will submit PA's and approval 

for each PA will be done at tbe tima of submission. 

This cost summary covers projects which have been underway since 
early n73 through projects which will extend to approximately 
n7fl. 



Project No . 

R3^sm 

n 

tSDlSDD 



Activity 

ISUL Development -Clncl. pi 

SUL Training I'GVGlopment 

SUL DevGlopnient 

Compiler Design 
Front End 

PO/01 Code Generator 
P2-PM Code Generator 
SES Code Generator 

SUL Product Test 

: Total 



$DDD 



evious effort}- -CAJ 


352 


•CA> 


113 


■CA> 


110 




332 




MOD 




Mes 




IDS 




fiS 



n2B 



The esti.'nates marked -CA} are based on project plans and are 
within the tolerance of project planning techniques. The remainder 
of the estimates are based on anticipated project sizing but have 
not had detailed work/time estimates made. These should be taken 
as ± BO'/, estimates. 



VRr. 






H 



'■ ■■'"!; M! Mr 



i 



\ 






..J i„, 



L..1J 



n 




UXt J u 



DUCUMLNI 

S b) L. ]) o s i n n Oh i = - c t i v/ p s 



APf^'tOVtD 



^.n;iiuN 






AGL 



NCfl 



•■o'i'iiUVllD 



1 


THIS 


!;iv;^L.ACf-.s 


i 


l-ll.L 

Revision ]. 


Orininal 




DATM 

1- 14-7 4 


■ 12-:-3--7 3 


CDC 


PAGE 

5 


S 



OfTK/jko. Ufc-'f »: ini.« 



Attachment B: 

The following ],]j pages cxtr^acted from the SDL Idork Statement 
sho'.:' tiie docunior-.tr: to be produced by each of the projects. 



Tlfp 



rp 
h 






':'0 'I ''Mi|lil!L 



J I 



u;;;l\;iLb 



i 



D) /,.', 



\1 J 



{__ ; ;• !h_J Oft: rM-'»l:o"!^>:i(; 



1 - (JrMunvn. ])ironi:ions 



\_^luV(D 



iir. 



-I'll t 'iVi '»'.w. 



ad\v\:'::;:d cvrT::::' !./.r^c:jATo:"JY 



a:; I 



VCi KCJvLtJ 



Mcn 



VM'ftOVtU 
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CDC 



FILE 



I?OV. 1 



DATE 



9_/t._77, 



PAUE 



1-1 



nrpiArrs 



07?if'::ui'\l 



O-G-7' 



Kinn^ramru^tm \m m tmtmtti ^ 



F{]inV^\\\: 



[M)F'\}\!A\iZ \i:lVVb:\l> LANGlJAGii; (Sl/L) 



•riiir. ^yt:itov\ii:\i: in intenied to orovide overall direction for 



tlio pj.'ojo'::!;:. •:'(^':iui'«T>': to provi^'lo a SoTtv/are V/riters Lang7uap;G facility 
for the dove Lopi^ient: of the IlL,. Ttio statement alco provides for training 
in the lar.:7a:u*:o and t!ie faciliticn and uce of SWL. 

SCO]dC£ Tv;o dir.tiiict efforts are envisioned. One is to make modifications- 
.to the PA,'::wAL couipilor currently available and runnin^^ on the CDO CYBER 70. 
^^his is re L erred to as ISViL in thi.s* statement. The second is the v/ork 
required to produce a SV/L systoni to meet the 3 to ^0 year needs of the \ 
IPIV development and support. This is referred to as. 8V/L in this statement. 
Althour-^h these efforts are seen as distinct, they are closely related 
•and must be closely coordinated. / '..';. 

For purposes of description, tlio. efforts are divided into three projects. 

ASSUMPH'ICi'Io: The assumptions on v/hich this statement is .based are: 

'1. The irLEoftv/aroEnKinecrins System (SKS) will provide the IPL 

system environment v/hich will be used for. the developmient of the 
IPL softv;are. Initially , this enviroiLment will be available on 
CYBKR 70 and v;ill rely on KRCr.IOS f or a software base • 

A simulated IPL interface (haixmare and/or softv/are; will first be 
provided on CY]3j:;R 70 to allov/ SV/L source code compilation and 
CYBKU 70 like object code execution. As the S£S' evolves in later • 
phases, v/hen tx^ue IPL object code is generated, this interface 
will be preserved for the simulation, emulation or actual execution 
on IPL system hardwax^e IPL object programs. 

SES v;ill embody a consistent set of development tools for the design 
implementation and checkout of IPL system softv/are* This includes 
the f ollov/inr^: 

a) Text Edit inn : An interactive text editinr^ capability to allo;\r 
the creation, formatting, editing, and output generation of 

nil documentatioiu . 

b) Source Code rrujite^iance: The ability to create, maintain and 
control sour'^o pro[;;ram files with imbedded documentation from 
interactive terr:iinals. 

c) Bcbuggirr: Aids: An interactive capability to symbolically 
debug prof:i\am and data elements v/ithout specially imbedded 
source lnnr;unf';e statomonts. This ability v;ill -be available 

■ for both interim and final SV/L. 
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d) Sinulatioa: Inibinl singulation of the IPL onvironment on : 
CYilliAi 70 v;ill be providoc: . Actual CrU simulnbion v/ill be 
pj^oviv'ocl later aiul v;ill liriinkain. Lho interface to the IPL 
env:Lro:iino:rt . 

e)- SKS Support Utilities: A series of utilit;/- routiner/ necessar/;^ 
for f:up]>ort of o*:;3 I'Mcili -iie -3 v/ill be developed. Thic includes 
thi]ip;s such an small convorsion proi^rams, file utilities^ 
format utilities, reportia^^ programs, etc. 

2. The structure of the SV/L compiler will bo as shown in Fif^ro 1 . 

3. ISV/L v;ill be a compatible subset o£ J-Mh. -' . \. 

^•k. . ISv/L will be achieved by mcdificaticn of the PASCAL compiler nov/ 
runriinfT on the CYBEPu 70* ISv/L v/ill. not be compatible with PASCAL 
due to changes in the lan[:;uac;e required to accoimriodate the needs 
of IIL* Of these , the change fj.^om display code to ASCII chai'acter 
set and collatin[^ sequence is fundamental. 

The only justification for ISV/L is as an interim facility to SV/L 
and therefore effort should be put into SV/L rather than additiona;! 
enbellisliment of 'ISV/L. 

This plan is intended to meet the needs of the IPL development as 
its major thrust. The lauf^uage and SV/L compiler design v/ill provide 
for code generators to be built for the Century II, CYBEii 70 and 
. NP17 computers. The design v/ill also provide for compilers to be 
implemented on Century II and CiBLlt 70 by cross compiling. ' 

7v The language definition for SV/L v/ill be under the strict control 
of ASL regardless of v/ho implements a compiler to process that 
language. 

Or?GAni:'''K\TIO!f: The responsibility for direction of the activities under 
this staUoment is assigned to the ASL-V/estern Laboratory. This state- 
ment allocates the v/ork into projects and assigns project management 
responsibility at tliiit level. 

To provide a mechanism for consideration of suggested changes to the 
SV/L language definition and assure control of the language, a SV/L 
Control ik)ard is established by thir> .statement. This board v/ill accept 
suggestions for clianp;es to the SV/L when accompanied by justification 
judged adequate by the board. These suggestions will be considered 
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rind approv(^'l or roncc: t;nd b-.M.-ccl on thoir inorit and .iiu'bification. Tho 
Chairi:i:ifi of tiio :-''.;.!; Co:itrol l^o-'ird i.s/L^ I{. i;;irod. Tho nonbcro ai^o 
J. \7, ijnilii :\:\i] J. [!. i'iorncjrOr r;C]{ and li, A. retor^'>on^ C. W* Kchv/arcz 
and L. li. l^or::"^ oT 0];J. TVio board v;ill mpot as required to concidor 
propocod ciyiri:';er. , bnt in aay case once evei^y throe monthij. 

The Gtrucbure of tiie pro.iecta in this statement is shovm in Pigure 2 
and assic^'-ont of project' r.oL^ponsibili ties is shovm in the matrix of 
Figure 5* 
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Ik)"!; yuC' rivailnblo* Th^iiO rcpronont: potoiibial clGLM,yi:i;;; or I'lo-^ l*acl;oi's 
in tho pl:i.n and arc called out liero as a iaa1;t;cr oT record* RoGoluUiun 
io required or] tlio follov:ing: 

Level of ASCII .support provided by SES 

SIL'S facilitioG and their availability 

Definition of the texb. input to the IPL linker/loader 

SICS linker/loader interfaces 

IPL character-set specification ;...'.'' V- " 

PO-P^l- machine and operating systein specifications 

: Mecessity, don;rec of operating systemfjupportv and flavor 
. of . bV/L support, fox\: 

J reentrant codo ' 

location-independent code 

coroutine linkages 

recursive linkaEes 

asynchronous processes 

interlocking of shared objects 

machine breakouts 

different file-accessing methods 

different data types (e.g., decimal) 

Compile-time operational requirements ^ including configuration 

■..."■.■'•■.ranges . ,, ■••.■ ' ;' ' [ 

■ ' Object-time operation requirements, and degree(s) of 
- optimisational required^ 

P KOJt^^GT rlAIfAGKrnCiIT: The mananement of the projects described in this 
¥ork ytateuiont v;ill bo based on the docuKients, process and standards 
described in the document "Software Development Guidelines*' , CDG 
//•60^f18500 and standards referenced therein. The specific requirements 
^•are: ■ 
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A means 'the document applies only to that project 
B means the document is a consolidation of several project 
documents 
■ C means the document is a section to be consolidated uner 
• another project document • 
D means the document will be required when changes of 

sufficient magnitude are to be m.ade and revisions to 
. existing documents v/ill be required* 
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2. Kxtoj'H'^l Docui.'ionfcnfcion: 'L'ho folIov/iiH;; tablo n!iov;r. tS\o oxtornal 
documents v/hicii i::ugI* bo producod by the pro;)o;*. Lt. . 
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♦This includes projects 2, 2-1 '"'througli 2-7. 

3* Hanap;ement Checkpoints : The f ollov;inp; table shov;s the checkpoints 
required of each project. 
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^•Technical checkpoints: The foil ov;in[; table shovrs the checkpoints 
at vrhich reviews v/ill be conducted of each project by a 
Teclinical Keviev; Board. 
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5. / Mannf;cmont Reporti.: The follov/in{»; table shows the- reportf; 
required of each project. 
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Attachment C: 

The cipplicablo5.tandards from CDC Standard Checklist ere referenced 
in Section c^. ^! and the standards checklist is attached. 
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* The standard contains selectable options 
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' CrC-SID 1.10.012 Vccatulory for Inforrr^tion Processing (Rev. A) 
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j QZC-STD l.c3.C02 Software Development Docum^^intation (Rev. A) 
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